Phospholipids modulate the substrate specificity of soluble UDP-glucose:steroid glucosyltransferase from eggplant leaves.
UDP-glucose-dependent glucosylation of solasodine and diosgenin by a soluble, partially purified enzyme fraction from eggplant leaves is affected in a markedly different way by some phospholipids. While glucosylation of diosgenin and some closely related spirostanols, e.g. tigogenin or yamogenin, is strongly inhibited by relatively low concentrations of several phospholipids, the glucosylation of solasodine is unaffected or even slightly stimulated. These effects depend both on the structure of the polar head group and the nature of the acyl chains present in the phospholipid. The most potent inhibitors of diosgenin glucosylation are choline-containing lipids: phosphatidylcholine (PC) and sphingomyelin (SM) but the removal of phosphocholine moiety from these phospholipids by treatment with phospholipase C results in an almost complete recovery of the diosgenin glucoside formation by the enzyme. Significant inhibition of diosgenin glucoside synthesis and stimulation of solasodine glucosylation was found only with PC molecular species containing fatty acids with chain length of 12-18 carbon atoms. PC with shorter or longer acyl chains had little effect on glucosylation of either diosgenin or solasodine. Our results indicate that interaction between the investigated glucosyltransferase and lipids are quite specific and suggest that modulation of the enzyme activity by the nature of the lipid environment may be of importance for regulation of in vivo synthesis of steroidal saponins and glycoalkaloids in eggplant.